Identification and properties of a quinol oxidase super-complex composed of a bc1 complex and cytochrome oxidase in the thermophilic bacterium PS3.
Evidence for the presence of a quinol oxidase super-complex composed of a cytochrome bc1 complex and cytochrome oxidase in the respiratory chain of a Gram-positive thermophilic bacterium PS3 is reported. On incubation with an octyl glucoside-solubilized fraction of the total membranes of PS3 anti-serum against PS3 cytochrome oxidase gave an immunoprecipitate that showed both quinol-cytochrome c reductase and cytochrome c oxidase activities. When the cholate-deoxycholate and LiCl-treated membranes of PS3 were solubilized and subjected to ion-exchange chromatography in the presence of octaethyleneglycol dodecyl ether, most of the A-, B-, and C-type cytochromes were copurified as a peak having both quinol-cytochrome c reductase and cytochrome oxidase activities. The immunoprecipitate and quinol oxidase preparation contained hemes a, b, and c in a ratio of about 2:2:3, indicating the presence of one-to-one complex of cytochrome oxidase containing 2 hemes a and one heme c, and a bc1 complex containing 2 hemes b and 2 hemes c. Gel electrophoresis in the presence of dodecyl sulfate showed that the immunoprecipitate and quinol oxidase preparation were composed of seven subunits; those of 51 (56-kDa), 38, and 22 kDa for cytochrome oxidase and those of 29, 23, 21, and 14 kDa for the bc1 complex. The 38-, 29-, and 21 kDa components possessed covalently bound heme c. The apparent molecular mass of the super complex was estimated to be as 380 kDa by gel filtration.